
Accepted Manuscript

Plasticized polylactic acid nanocomposite films with cellulose and chitin nano-

crystals prepared using extrusion and compression molding with two cooling

rates: effects on mechanical, thermal and optical properties

Natalia Herrera, Asier M. Salaberria, Aji P. Mathew, Kristiina Oksman

PII: S1359-835X(15)00185-2

DOI: http://dx.doi.org/10.1016/j.compositesa.2015.05.024

Reference: JCOMA 3945

To appear in: Composites: Part A

Received Date: 1 December 2014

Revised Date: 18 May 2015

Accepted Date: 22 May 2015

Please cite this article as: Herrera, N., Salaberria, A.M., Mathew, A.P., Oksman, K., Plasticized polylactic acid

nanocomposite films with cellulose and chitin nanocrystals prepared using extrusion and compression molding with

two cooling rates: effects on mechanical, thermal and optical properties, Composites: Part A (2015), doi: http://

dx.doi.org/10.1016/j.compositesa.2015.05.024

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.compositesa.2015.05.024
http://dx.doi.org/http://dx.doi.org/10.1016/j.compositesa.2015.05.024
http://dx.doi.org/http://dx.doi.org/10.1016/j.compositesa.2015.05.024


  

 

 

1 

 

Plasticized polylactic acid nanocomposite films with cellulose and chitin 

nanocrystals prepared using extrusion and compression molding with two cooling 

rates: effects on mechanical, thermal and optical properties  

Natalia Herreraa, Asier M. Salaberriab, Aji P. Mathewa and Kristiina Oksmana,c,* 

aDivision of Materials Science, Composite Center Sweden, Luleå University of Tech-

nology, 971 87 Luleå-Sweden; bBiorefinery Processes Research Group, Department of 

Chemical and Environmental Engineering, Polytechnic School, University of the 

Basque Country, Plaza Europa 1, 20018 Donostia-San Sebastian, Spain; c)Fibre and 

Particle Engineering, University of Oulu, FI-90014 Oulu-Finland 

*Correspondence to: Kristiina Oksman. Tel.: +46 920 49 3371.  
E-mail address: Kristiina.oksman@ltu.se 

Abstract 

Triacetate citrate plasticized poly lactic acid and its nanocomposites based on cellulose 

nanocrystals (CNC) and chitin nanocrystals (ChNC) were prepared using a twin-screw 

extruder. The materials were compression molded to films using two different cooling 

rates. The cooling rates and the addition of nanocrystals (1 wt%) had an impact on the 

crystallinity as well as the optical, thermal and mechanical properties of the films. The 

fast cooling resulted in more amorphous materials, increased transparency and elonga-

tion to break, (approx. 300%) when compared with slow cooling. Chitin 

nanocomposites were more transparent than cellulose nanocomposites; however, mi-

croscopy study showed presence of agglomerations in both materials. The mechanical 

properties of the plasticized PLA were improved with the addition of a small amount of 

nanocrystals resulting in PLA nanocomposites, which will be further evaluated for film 

blowing and thus packaging applications.  
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